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SECTI ON 02300

EARTHWORK

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U S. ARMY CORPS OF ENG NEERS (USACE)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renments Manual

ASTM | NTERNATI ONAL (ASTM

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils
ASTM D 1556 (2000) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM D 2216 (1998) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock by Mass

ASTM D 2487 (2000) Soils for Engineering Purposes
(Unified Soil Cassification Systen)

ASTM D 2922 (2001) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 4914 (1994) Density of Soil and Rock in Place
by the Sand Repl acenent Method in a Test
Pi t

ASTM D 5030 (1994) Density of Soil and Rock in
Pl ace by the Water Replacenent Method in a
Test Pit.

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
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used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The "RE" designhates
that the Resident Ofice will review the submttal for the Governnent.
Submit the following in accordance with Section 01330, SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submittals
Excavation Plan; G RE

The Contractor shall submt his excavation plan to the Contracting Oficer
in conformance with paragraph EXCAVATI ON PLAN

Haul Route Plan; G RE.

The Contractor shall submit a haul route plan for renmoval of required
excavated materials and for placing required fill materials.

BLM I nport Material Certification Form G RE
The Contractor shall submt the conpleted material certification formto
the Contracting O ficer for approval 2 (two) working days prior to
i nportation of material nmeeting BLM Inport material requirements.
SD- 02 Shop Drawi ngs
Shop Drawi ngs.

The contractor shall submt shop draw ngs showi ng the proposed nethod of
braci ng which he intends to use to protect existing property.

Expl osi ve Storage Location.
The contractor shall submit to the Contracting O ficer drawi ngs show ng the
| ocation, access to and type of construction of the proposed storage
magazi ne for expl osives, and cap house.

Pre-construction topographic survey of the entire project site.

The contractor shall submt to the Contracting O ficer pre-construction
surveys of the entire project site shown on the draw ngs.

Post - constructi on topographic survey of the entire project site.
The contractor shall submt to the Contracting O ficer post-construction
surveys of the entire project site for each of the conpacted fill work and
the stockpiled filled work shown on the draw ngs.

SD- 05 Design Data

Pre-Bl ast Data Report.

Post - Bl ast Data Report.
The Contractor shall submt Pre- and Post-Blast Reports which shall contain

SECTI ON 02300 Page 5
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all of the pertinent data on the location by station, ground surface

el evation in the area of the blast; diameter, spacing, depth, over-depth,
pattern and inclination of blast holes; the type, strength, anmount,

di stribution and powder factor for the explosives to be used and actually
used per hole and per blast; the sequence and pattern of del ays, and
description and purpose of special nethods.

SD- 06 Test Reports
Field Density Tests.
Treating of Conpacted Fill Materials.
Copies of all laboratory and field test reports shall be submtted to the
Contracting O ficer on approved forns within 24 hours of the conpletion of
the tests.

1.3 DEGREE OF COWPACTI ON

Degree of conpaction shall be expressed as a percentage of the nmaxi mum
density obtained by the test procedure presented in ASTM D 1557.

1.4 DEFI NI TI ON OF SATI SFACTORY NMATERI ALS

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM CC, SW SP, SM SC and CL.

1.5 DEFI NI TI ON OF UNSATI SFACTORY MNATERI ALS

Unsatisfactory materials include but are not limted to those nmaterials
containing roots and other organic matter, trash, debris and materials
classified in ASTM D 2487, as Pt, OH, O., CH, M, and materials too wet
(unstabl e) to support construction equi pnment. Unsatisfactory nmaterials

al so include man-nade fills, refuse, or backfills from previous construction
except for identified overburden on Rhodes Ranch Properties.

1.6 M SCELLANEQUS FI LL

M scel | aneous fill shall consist of nmaterial fromthe required excavation
i ncluding surface soil fromstripping that is in excess of topsoil materia
needed for areas of revegetation treatnents. M scellaneous fill shall be

placed in the lines and grades indicated on the draw ngs and shall be

pl aced with suitable equi pnent in successive horizontal |ayers over the
entire plane of the work surface and which shall not exceed 600 mllineters
in depth before consolidation. Material, including rock, cenented

al luvium BLMtopsoil not being reused, fromthe excavations of this
project that would normally be di sposed of by the Contractor, nay be

utilized and buried as m scellaneous fill provided such material does not
exceed 600 mllinmeters in its greatest dinension, is placed in a manner
that will prevent the formati on of voids, and is placed not |ess than 600

mllineters below finished grade (including finished grade of side slopes)
and inportantly, is certified clean for BLM Land i nport by the Contractor
No depressions in which water m ght pond shall be left in miscellaneous

fill area. The finished areas shall be sloped to drain. Conpaction other

SECTI ON 02300 Page 6
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than that obtained by the controll ed novenent of the construction equi pnent
wi Il not be required.

PART 2 PRODUCTS

2.

1 SO L STABI LI ZER PRODUCT

The dust palliative/soil stabilizer shall be a m xture of plaster and
natural fiber mulch. The cellulose fiber nmulch shall be produced from
grindi ng cl ean whol e wood chi ps, or fiber produced from ground newsprint
with a | abel ed ash content not to exceed 7 percent. The plaster shal
consi st of naturally occurring high purity processed gypsum and additives.
The gypsum shal |l be produced froma mned or quarried source. The gypsum
shal | be processed to be conposed of crushed dry calciumsulfate

hem hydrate having a purity of not |less than 88 percent. The shi pping

i nvoi ces for the gypsumshall state the gypsums purity content, dry

wei ght, and source of manufacture. Processed gypsumthat has becone
partially air set, lunpy, or caked shall not be used. The Contractor shal
add a color pignent to the dust palliative/soil stabilizer slurry at the
time of application. Apply color pignent to natch existing soil color at
the site, at the application rate recommended by the nmanufacturer. Col or
can be natched using the "Davis Col ors" chart by Soil-Tech, Las, Vegas,
Nevada, or equal. The gypsum and additives shall be furnished either in
bags or bul k and be acconpanied by bills of |ading and shi pping invoices.
The plaster/cellulose fiber nmulch shall be applied at a rate of 6.75 tonnes
of plaster mxed with 2.242 tonnes of fiber per hectare.

.2 BLM | MPORT MATERI AL REQUI REMENTS

BLM | MPORT MATERI AL REQUI REMENTS - Material shall not not exceed 600
mllineters inits greatest dinmension, shall originate at |east 0.5 neters
bel ow exi sting ground level, shall not be fromexisting fill, backfill,
conpacted fill, enbanknent, road enbanknent, identified overburden, or from
a non project stockpile or non project excavation source, but shall be
considered newy excavated material, shall be free of any natural or
manmade trash, debris, roots, construction materials, autonobile or
construction fluids.

PART 3 EXECUTI ON

Prior to the start of construction work (including clear site and renobve
obstructions, the Contractor shall conduct a pre-construction topographic
survey of the entire project site in accordance with Section 01200 GENERAL
REQUI REMENTS par agr aph CONTRACTOR' S SURVEYS

At the end of all work associated with this section, the Contractor shal
conduct a post-construction topographic survey of the entire project site
in accordance with Section 01200 GENERAL REQUI REMENTS par agr aph
CONTRACTOR S SURVEYS

1 EXCAVATI ON, GENERAL

Excavation shall consist of the renoval of every type of naterial
encountered in the designated areas or fromareas directed. The nateri al

SECTI ON 02300 Page 7
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to be removed nay include but is not limted to hardpan, silt, sand,

gravel, cobbles and boul ders, cenmented silt/sand/gravel/cobbl es/ boul ders

wi th various degrees of cenentation, caliche, asphalt, vegetation, trash,
and other debris. Slope lines indicated on the drawings for tenporary cuts
do not necessarily represent the actual slopes to which the excavation nust
be made to safely performthe work. Unforeseen conditions may dictate that
the tenporary cut slope shall be nmade to the actual slope to which the work
can be safely perforned. Measurenent and payment for excavation wll be
made in accordance with Section 01270. Excavation for pernmanent cuts shal
be made to the slope lines indicated. Excavation will likely require

ri ppi ng or other rock-excavation techni ques, which may include bl asting,
and shall be performed in a manner which will not inpair the subgrade. Use
of heavy tractors equi pped with a ripper tooth, hoe-rans, and hydraulic or
pneurmati c rock breaker could be necessary to excavate highly cenented
soils. Rock or cenmented material fromrequired excavation to be used in
conpacted fills and backfills shall be crushed or otherw se reduced in size
to neet gradation requirenments prior to placenent or stockpiling. Except
as otherw se specified, the finish surface of subgrades shall be snmpoth and
shall not vary nore than 25 mmfrom i ndi cated grade, except at areas to
recei ve concrete where finished surfaces of subgrade shall not vary nore
than 12.5 mmfromindi cated grade. Prior to comenci ng excavation, the
Contractor shall subnit his Excavation Plan to the Contracting O ficer

Al'l subgrade excavations will be inspected by the Contracting O ficer prior
to placenent of any fill materials.

A.  No subsurface investigation has been conducted by the Corps of
Engi neers from Sta 10+00 to Sta 16+00 (approx) of the the Upper Bl ue
D anond Di versi on Channel, Sta 10+00 to Sta 12+33 of the Bel tway
Lateral and the Beltway Borrow Pit Area, due to previous accessibility
constraints. These areas are considered to be conprised of highly
cenented materials and the Contractor shall be required to utilize
bl asting or other rock excavation techni ques throughout. Oversized
rock or cenmented materials fromthe excavation shall be crushed or
ot herwi sed processed to neet conpacted fill gradation requirenents for
new channel backfill, detour and frontage road enbanknents and gradi ng,
and the restoration of the borrow site area.

3.1.1 Excavation Pl an

Prior to commenci ng excavation, the Contractor shall submit his plan for
excavation to the Contracting O ficer for acceptance. The plan nust show
all proposed | ocations of excavation operations utilizing methods involving
bl asti ng, headache balling, hoe ranmi ng, or other techniques as may be
applicable. In addition, the plan nust include the results of a
pre-excavati on survey, a detailed blasting plan (if applicable) perforned
by a certified blasting consultant, and a seismc nonitoring plan. The
excavation plan shall be updated and resubmitted to the Contracting O ficer
any time the Contractor proposes altering his nethods. The Contractor's
net hods for excavation are solely his responsibility. Approval of the

excavation plan by the Contracting Oficer will in no way limt the
Contractor's liability regarding property damaged by this operations, nor
will it alter the Contractor's sole responsibility for the safety of his

operations. The Contractor shall be responsible for all danage caused by
hi s excavati on operations and be responsible for answering all conplaints.

SECTI ON 02300 Page 8
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The Contractor shall provide the Contracting Oficer with 30 days advance
war ni ng of the use of excavation techniques which nay lead to property
damage to allow for review of the proposed techni ques, to confirmgenera
conpliance with these specifications, and to allow nonitoring of the
excavati ons met hods.

3.1.2 STRI PPI NG BLM LAND ONLY

Stripping consists of removing | cose (not requiring blasting or ripping)
surface soils approximately 200 mllineters deep fromthe areas of intended
channel excavation, basin excavation and enbanknent footprint, after plant
sal vage operations in accordance with Section 02910 NATI VE PLANT

EXTRACTI ON, SALVAGE AND STORAGE, on BLM Il and only. Stripping operations
shal | include clearing of renmining grasses, weeds, and non-sal vaged

shrubs. Surface soils so stripped shall be stockpiled, within BLM | and ROV
and TCE limts, for use as topsoil in areas of revegetation treatnment or as
m scel |l aneous fill on the downstream side of the transition inlet structure
enmbankment, on BLMIland only. The BLMI|ands are south of Sta. 47+38.620.

3.1.3 BLM LANDS MATERI AL AND ALL OTHER LANDS MATERI AL

Al excavated materials fromBLM Lands will remain on BLM Lands and used on
BLM | ands as conpacted fill or niscellaneous fill. Trash and debris shal
be handl ed in accordance with Section 02230 CLEAR SI TE AND REMOVE
OBSTRUCTI ONS

Excavated materials fromA | OQher Lands or fromother sites will not be
transported, tenporarily or permanently, onto BLM Lands, nor utilized as
conpacted fill or mscellaneous fill for any portion of the project that is

on BLM | ands, unless excavated materials fromthis project are certified by
the Contractor to neet BLMrequirements as per paragraph BLM | MPORT
MATERI AL REQUI REMENTS of this section. The BLM I ands are south of Sta.
47+38. 620.

3.1.4 BLM | MPORT MATERI AL REQUI REMENTS
An estimated anmount of excavated material originating on non-BLM Lands from
this project is required to be inported onto BLM Land for this project, and
this material to be inmported onto BLM Land is not considered as excess
excavated materi al
The Contractor shall submit the conpleted BLM Inport Material Certification
Formto the Contracting O ficer for approval 2 (tw) working days prior to
i nportation of material nmeeting BLM Inport material requirenments. The form
shal | be generated by the Contractor and shall be considered conplete with
the follow ng information:
A.  Typed or witten nane of individual
B. Typed or witten nane of Conpany.
C. Quantity of material to be inported.
D. Location where material originated from including Northing, Easting,

SECTI ON 02300 Page 9
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3.

3.

and approximate origination depth, including map of origination
att ached.

E. Location where material will be utilized on BLM Lands, including
Nort hi ng, Easting, and at approximate station of channel or enbanknent,
i ncludi ng nap of destination attached.

F. Paragraph on this formwith the following "I certify that this inported
mat eri al does not exceed 600 mllinmeters in its greatest dinension
originated at least 0.5 nmeters below existing ground level fromthis
project; is not fromexisting fill, backfill, conpacted fill
enmbanknment, road enbanknent, identified overburden, or froma non
proj ect stockpile or non project excavation source, but shall be
considered newWy excavated material fromthis project; is free of any
natural or manmade trash, debris, weeds, seeds, roots, construction
materi al s, autonobile and/or construction fluids."

G Signature and date of individual
1.5 Excess Excavated Material on All Oher Property
1.5.1 Satisfactory Materials

Satisfactory excavated material originating fromthe construction of the
Upper Bl ue Dianond Diversion Channel from Station 10+00. 000 t hrough Station
47+38. 620, except as noted in Section 01200 paragraph DI SPOSAL OF EXCESS
EXCAVATED MATERI AL, and not utilized in this project as fill material
(fills, backfills, conpacted fills) for channels, enmbanknents, and roadways
(such as Durango Drive), shall be classified as satisfactory excess
excavated materials and shall becone the property of the Contractor. The
Contractor is allowed to di spose of the satisfactory excess excavated
material from between Sta. 10+00. 000 through Sta. 47+38.620 as foll ows: off
site at no additional cost to the Government.

.1.5.2 Unsatisfactory Materials

See paragraph DEFI NI TI ON OF UNSATI SFACTORY MATERI ALS for definition of
unsatisfactory material. Unsatisfactory materials shall becone the
property of the Contractor and shall be renpbved fromthe project site.

.1.6 Haul Routes

The Contractor is advised that the roads, streets and hi ghways intersecting
t hrough and adjacent to the project site are all currently active and open
streets to the Public. Haul routes shall be coordi nated through the

devel opnent of traffic control plans submtted to and approved by Cark
County Departnent of Public Works with copies avail able to other agenci es,
devel opers, contractors and organi zati ons on an as needed basi s.

.2 EXCAVATI ON, BLASTI NG

Any net hod used to excavate the structure or channel using expl osives shal
be subject to the approval by the Contracting Oficer

SECTI ON 02300 Page 10
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3.2.1 CGeneral Requirenents

The drilling and bl asting program and net hods shall be the m ni mum
necessary to break up the rock and/or caliche/cenmented alluviuminto

bul | dozer - nanageabl e si zed pieces for renoval. Only the nminimm strength
expl osive that will acconplish the fracturing will be allowed. If nultiple
charges are deened necessary, they will be sequenced to produce good
breakage of the rock or caliche/cenented alluvium and reduce airbl ast
(sonic inpacts) and ground vibrations to mninmal levels. |In the design of
the blasting pattern, no blastholes will be permtted within 60 neters of

an active tortoise or Gla Monster burrow. A qualified desert tortoise
ecologist is required to be present during all blasting operations to
ensure that there are no occupied burrows and/or to renbve tortoises or
Gla Mnsters fromthe surface or burrows within the 60 meter limt. The
desert tortoise ecologist will provide a short report with field notes to
the Contracting Officer. The desert tortoise ecologist will be provided by
the Contractor as his own expense. Additional restrictions may be inposed
during the hibernation period (15 Novenber through 15 March) to protect

hi bernating tortoises, if necessary and directed by the Contracting
Oficer. The Contractor shall strictly conply with all State and | ocal
regul ati ons regardi ng construction blasting (e.g., Uniform Standard
Specifications for Public Wrks Construction Of-Site Inmprovenents, Cark
County Area, Nevada, Third Edition, subsections 107.10, 203.03.03, and

208. 03. 01, and Engi neer Manual (EM 1110-2-3800, including all notice and
reporting requirenments). Under no circunstances shall blasting be
performed within 30 neters of concrete that has been placed | ess than seven
days. Blasting within 30 neters of concrete ol der than seven days wll be
permtted only if approved by the Contracting Oficer

3.2.2 Bl asti ng

Prior to drilling for each blast, the Contractor shall submt a Pre-Bl ast
data report plan on an approved form which includes the pertinent data on
the location by station, ground surface elevation in the area of the blast;
di anmeter, spacing, depth, overdepth, pattern and inclination of blast

hol es; the type, strength, anount, distribution and powder factor for the
expl osi ves used per hole and per blast; the sequence and pattern of del ays,
and description and purpose of special nethods. The |oading of hol es shal
be done in the presence of a Governnent inspector. Acceptance by the
Contracting O ficer of the Pre-Blast data report plan will not relieve the
Contractor of his sole responsibility to produce satisfactory results as
set forth in these specifications. Drilling and blasting shall be done
only to the depth, anpbunt, and at such | ocations, wth explosives of such
guantity, distribution and density that will not produce unsafe or danaged
rock and/or caliche/cemented alluvium surfaces or danage beyond the

prescri bed excavation limts. Wen a drilling and blasting programresults
in danage to the excavation, or to natural or man-nmde features, or is
injurious to wildlife and habitat, the Contractor will be required to

devi se and enpl oy net hods which will prevent such damage. The revision nay
i ncl ude speci al nmethods such as presplit and zone blasting, shallowlifts,
reduction in size of individual blasts, small dianeter blast holes, closely
spaced bl ast hol es, reduction of explosives, greater distribution of
expl osi ves by use of decking and prinmacord or variation in density of
expl osi ves.
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3.2.2.1 Bl asting Nearby Structures and Utility Lines

Blasting will not be permitted within 50 neters of existing structures and
utility lines. Contractor shall use other rock excavation techni ques, and
depl oy all means necessary to break-out and renove | ayers of highly
cenented soils nearby the structures and utility lines. Contractor shal
coordinate with utility owners prior to excavation and blasting in the
vicinity of utility lines.

3.2.3 Over shooti ng

The Contractor shall use controlled blasting techniques so as not to
overshoot. All possible care shall be exercised in drilling and bl asting
operations to prevent formation of discontinuities and to mininize
over-break and bl ast damage of adjacent unexcavated ground and structures.
Any material outside the authorized linmts which may be shattered or

| oosened because of blasting shall be renpved and/or re-conpacted by the
Contractor at his expense. Shattered or |oosened material bel ow the bottom
limts of the required excavation shall be uniformy distributed and
conpacted or otherw se disposed of in a manner satisfactory to the
Contracting O ficer. The Contractor shall discontinue any nethod of

bl asti ng which | eads to overshooting or is dangerous to the public,
destructive of natural or man-nade features, or is injurious to wildlife
and habitat.

3.2. 4 Pre-excavati on Survey

The Contractor shall performa pre-excavation survey which shall include as
a mnimum detailed exam nation of adjacent structures, including video
taping and installation of crack nonitoring tape along existing structural
cracks. Also included shall be a seisnic survey performed by a certified
seismc survey firmto deternmine linting charge weights, distances to
structures, etc. for all areas where blasting is proposed and limting bal
wei ghts, height of drop, etc., for all areas where headache balls and/or
hoe ram t echni ques are proposed.

3.2.4.1 Vi bration Mnitoring

During construction, the Contractor shall hire a certified seismc survey
firmto performa seisnic nmonitoring programto determ ne the effects of
any bl asting, headache ball or hoe ramuse, or any other specialized
excavation technique. Particle velocities neasured at an existing
structure or 300 neters fromthe blasting, which ever is closest, shall not
exceed statutory limts or 12.5 millimeters per second (whether the result
of blasting or other excavation technique). |In addition to these

requi renents, the Contractor shall provide suitable vibration nonitoring
equi pnment to neasure and record ground notions at the 60 neter distance.

3.2.5 Noti fications
The Contractor shall notify each property owner and public utility conpany

havi ng structures or facilities in proximty to the site of the work of his
intention to use explosives. Such notice shall be given sufficiently in
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advance to enabl e the conmpanies to take such steps as they nay deem
necessary to protect their property frominjury. Any blasting adjacent to
or crossing existing utilities shall be fully coordinated with the owner of
the effected utility to include hole spacing, |oading and vibration

3.2.6 Qualifications

During bl asting operations, the Contractor shall have on site, and in

i medi ate charge of the blasting, a |licensed blaster acceptable to the
Contracting O ficer who has had no | ess than 3 years of experience in
controll ed blasting and rock excavati on operations. Powder handl ers shal
have had no | ess than one year continuous experience in preparation and

| oadi ng of powder charges.

3.2.7 Post - Bl ast Data Reports

In addition to the reporting requirements required above, a separate
Post - Bl ast Data Report of each blast shall be prepared and furnished to the
Contracting O ficer on an approved form The report shall indicate the

| ocation of the blast by specific stationing, ground surface el evation
depth of round, pounds of explosives used by type and grade, total nunber
of | oaded holes, total pounds per delay, quantity and kind of explosive in
each hol e, nmaxi mum neasured bl ast vibration, and all other bl ast
infornation directed by the Contracting Oficer. Oiginal or legible
copies of the report shall be provided to the Contracting Oficer within 24
hours of the blast event.

3.2.8 Expl osi ves
3.2.8.1 Saf ety

The contractor shall fully conply with Section 29, Blasting, EM 385-1-1 and
any Local or State Laws and Regul ations applicable to the proposed Bl asting
Pl an.

3.2.8.2 St or age

The Contractor shall submit to the Contracting O ficer, for approval,

drawi ngs showi ng the expl osi ve storage | ocation, access to and type of
construction of the proposed storage magazi ne for expl osives, and cap
house. The expl osives storage nagazine and other facilities nmay be | ocated
on project lands if a satisfactory |ocation can be found and is approved by
the Contracting Officer. The Contractor shall maintain the expl osive
storage area at his own expense. The expl osives storage nmgazi ne shall be
securely | ocked when not in use.

3.3 PRESERVATI ON OF PROPERTY

Al'l excavation operations shall be conducted in such a nmanner that concrete
structures, enmbanknents, utilities, or other facilities and i nprovenents
which are to remain in place permanently will not be subjected to

settl enent or horizontal novenent. The Contractor shall furnish and
install sheet piling, cribbing, bul kheads, shores, or whatever neans may be
necessary to adequately support material carrying such inprovenents or to
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support the inmprovenents thensel ves and shall maintain such neans in
position until they are no |onger needed. Tenporary sheet piling,

cri bbi ng, bul kheads, shores or other protective neans shall remain the
property of the Contractor and when no | onger needed shall be renmoved from
the site. The Contractor shall subnit for approval shop draw ngs show ng
proposed met hod of bracing which he intends to use. Al shoring and
braci ng shall be designed so that it is effective to the bottom of the
excavation, and shall be based upon cal cul ati on of pressures exerted by
(and the condition and nature of) the materials to be retained, including
surcharge inparted to the side of the trench by equi pnent and stored
materials. Renoval of shoring shall be perforned in such nmanner as not to
di sturb or danmmge the finished concrete or other facility.

3.4 EXCAVATI ON FOR STRUCTURES

Excavation within the vicinity of existing structures, utilities, roads,
and drai nage pipes to remain in place shall be performed in a nanner to
prevent danage to the structure. Earth banks and facilities to remain in
pl ace shall be supported as necessary during excavation. Potential for
damage resulting fromsevere vibration may |limt the Contractor's
operations or choice of equipnent. 1In general, unless otherw se shown or
specified, the actual side slopes shall be in accordance with EM 385-1-1

3.5 EXCAVATI ON CHANNEL

Channel excavation consists of the renpval of all nmaterials within the
I ines and grades indicated.

3.6 EXCAVATI ON OF | NLET STRUCTURE BASI N

Inlet Structure Basin excavation consists of the renoval of all materials
to the lines and grades indicated. The finished surface shall be
reasonably smooth, free fromirregular surface changes, and shall not vary
nore than 100 millineters above or bel ow the indicated grade, except that
ei ther extreme of such tol erance shall not be continuous over an area
greater than 50 square neters. No part of the Inlet Structure Basin area

shal | be excavated bel ow the finished contours shown on the drawings. |If
the actual quantities deviate fromthe estinated quantities, inlet
structure Basin area will be expanded, and Contracting O ficer will direct

addi ti onal basin excavation based on the required quantities and fina
grading plan. The Inlet Structure Basin excavation area shall be regul ar

i n shape, graded snoothly and graded to drain. Side slopes shall not be
st eeper than one vertical to three horizontal and shall be uniformfor the
entire length of any one side, unless otherw se directed.

3.7 EXCAVATI ON FOUNDATI ONS

3.7. 1 Excavation of |nspection Trench
I nspection trench excavation consists of the renoval of all nmaterials to
the Iines and grades indicated after stripping. Additional excavation

ot her than that shown on the project plans may be directed by the
Contracting O ficer.
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3.

7.2 Excavation of Inlet Structure Enmbanknent

Excavation of Inlet Structure Enbanknent consist of renoval of al

materials within footprint of the dam enbanknent to the lines and grades
shown on the drawi ngs after stripping per paragraph STRI PPI NG BLM LAND
ONLY. The finished surface shall be reasonably snmooth, free fromirregul ar
surface changes, and shall not vary nore than 50 nmillineters above or bel ow
the indicated grade, except that either extrene of such tol erance shall not
be conti nuous over an area greater than 50 square neters.

. 8 EXCAVATI ON COF OQUTLET CONDUI T

Excavati on of outlet conduit consists of the renoval of all materials to
the Iines and grades indicated for outlet conduit construction

.9 REMOVAL OF UNSATI SFACTORY NMATERI ALS

The renoval of unsatisfactory materials which are unsatisfactory for the
foundati on of the channel, or other structures, nay be required in certain
areas. For definition of unsatisfactory naterials see paragraph
DEFI NI TI ON OF UNSATI SFACTORY MATERI ALS. Channel subgrade nmterial s that
cannot be brought to 95% conpaction after scarification, shall be renoved.
The Contractor will be required to excavate any such areas to the depth
directed and backfill the renpbval areas with conpacted fill conformng to
the requirenents of Paragraph GENERAL REQUI REMENTS FOR COVPACTED FI LLS AND
COVPACTED BACKFI LLS

.10 DI SPCSI TI ON AND DI SPOSAL OF EXCAVATED MATERI ALS

Satisfactory excavated materials originating fromthe construction of the
Upper Blue Dianond Diversion Channel that are suitable for required fills
shal |l be used directly in the work, or if not immediately utilized shall be
placed in tenporary stockpiles within TCE linmts shown on draw ng sheets
for further processing, hauling, handling, stockpiling and then used
directly as conpacted fill in portions of the work as schedul ed by the
Contractor. Any stockpile shall be placed in a manner to preclude pondi ng
of water.

The Contractor shall process the stockpiled nmaterial as necessary and hau
and utilize the material as conpacted fill to the lines and grades in the
fill areas shown on draw ng sheets.

Materials and soils that the Contractor places in the tenporary stockpiles
shal | be satisfactory excavated naterial and satisfactory excess excavated
material originating fromthe construction of the Upper Blue D anmond

Di versi on Channel and shall be free fromtrash, dunped debris and
denolition products, and shall consist of no materials and soils suspected
of having characteristics of hazardous and/or toxic waste materials
characterized as unsatisfactory soil and material including trash, dunped
debris and denolition products, and shall neet the requirenents of

par agr aph of this section. Materials and soils
suspect ed of having characteristics of hazardous and/or toxic waste
materials characterized as unsatisfactory soil including trash, dunped

debris and denolition products and unstable soils shall becone the property
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of the Contractor and shall be renobved fromthe project site in accordance
with the requirenents Section 01355 ENVI RONMENTAL PROTECTI ON and Secti on
01200 GENERAL REQUI REMENTS. No excavated nmaterial or waste of any kind
shal | be renoved beyond the project limts under this contract without the
express witten authority of the Contracting O ficer, or as allowed under
the contract. Prior to placing satisfactory material and satisfactory
excess naterial, the approved stockpile site(s) shall be cleared of trash
and vegetation. Vegetation shall be renpved by gradi ng the existing ground
surface to a depth of 150 mm Any stockpile shall be placed in a manner to
precl ude ponding of water. Natural ground and surface soils and naterials
t hus excavated and removed will then be designated as either:

i. Mterials to be sal vaged, or

ii. Scrap and unsatisfactory nmaterials and soils and unstable
materials and soils to be treated as specified above and in
Section 02230 CLEAR SI TE AND REMOVE OBSTRUCTI ONS.

3.10.1 Haul ed Excavated Materi al

The Contractor shall devel op a haul route plan for haul within the project
limts, including renoval of required excavated materials and placing fill
materials and hauling of excavated material and excess excavated nateri al
that utilizes the drawi ngs provided. The haul route plan shall be
submitted to the Contracting Oficer for approval. Haul routes for
transport of the excavated naterial and excess excavated material shown on
the drawi ng sheets are approxi nate. See Section 01200 GENERAL REQUI REMENTS
for additional requirenents and informati on on excavated material hau
routes. The Contractor shall be responsible for obtaining all pernmts and
I icenses necessary to haul material off-site. The Contractor will provide
to the Contracting O ficer three copies of the proposed street haul route
plan for transport of all excavated nmaterial and excess excavated nmteri al

3.11 OVERCUT

Except as otherw se specified or specifically ordered in witing, any
overcut or excavation beyond the |ines and grades indicated in the plans
(or as directed) shall be backfilled with conpacted fill conformng to the
Par agr aph GENERAL REQUI REMENTS FOR COVPACTED FI LLS AND COVPACTED BACKFI LLS,
or concrete conformng to the Section 03301 CAST-1 N PLACE STRUCTURAL
CONCRETE. Subgrades shall be prepared in accordance wi th paragraph
SUBGRADE PREPARATI ON. The Contractor shall expect to overbuild and trim
back the conpacted fill required to backfill overcuts nmade at trapezoida
channel sections. All excavating, backfilling, conmpacting of backfill, and
concreting occasioned thereby shall be by the Contractor at no additiona
cost to the Government. Any overcut under existing or newly constructed
channel s and structures shall be backfilled with concrete.

3.12 COVPACTI ON EQUI PMENT

Conpaction shall be acconplished by tanping roller, rubber tired roller
vi bratory conpactor or nechanical tanpers. Al equipnent, tools, and
machi nes shall be naintained in satisfactory working condition at al
times. Conpaction equi pnent shall be suitable for consistently producing
uni form soil densities.
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3.

13 GENERAL REQUI REMENTS FOR COVPACTED FI LLS AND COVPACTED BACKFI LLS

In accordance with paragraph BLM LANDS MATERI AL AND ALL OTHER LANDS
MATERI AL, naterial generated through earthwork activities on BLM Lands nust
be reused as fill, conpacted and m scel |l aneous as indicated on the

drawi ngs, for the Inlet Structure Enbankment and Channel that are on the
BLM Lands.

Satisfactory excess excavated material fromearthwork activities from Sta.
10+00. 000 through Sta. 47+38.620 shall becone the property of the
Contractor and be renpbved fromthe project site at no additional cost to

t he Governnent.

.13.1 Cont r ol

Moi sture-density relations shall be established by the Contractor. The
soi|l used for each nmaxi numdensity test shall be classified in accordance
with ASTM D 2487 and shall include a particle size analysis in accordance
with ASTM D 422. At |east one five point naxi mumdensity test shall be
made for every 10 field density tests. Field density test shall be
perfornmed by the Contractor at the frequency established in paragraph Field
Control, and in such locations to insure that the specified density is
bei ng obtained. Mbisture-density relations and field densities shall be
reported on approved forns. One copy of density data |ess dry weight
determ nati ons shall be provided on the day each test is taken. The
conpleted field density tests report shall be provided with the Contractor
Quality Control Report on the work day following the test. Al data
related to the treating of conpacted fill materials shall be submitted to
the Contracting O ficer on approved fornms within 24 hours of the conpletion
of the tests.

.13.1.1 Laboratory Control

Moi sture-density relations shall be established by the Contractor. One

noi sture-density relation shall be made for each classification, blend or
change in classification of soil naterials encountered. Approval of

noi sture-density relations shall be obtained prior to the conpacting of any
material in the work. The noisture-density relations shall be determ ned
in a laboratory in accordance with ASTM D 1557.

a. The desired anpbunt of mixing water will be added for each
conpaction test specinen, nmxed well, and the nixture will be placed in
a container with an airtight cover and allowed to cure for 24 hours. A
shorter curing tine nay be allowed where tests show that shortening the
curing tinme will not affect the results.

.13.1.2 Fiel d Control

Field in-place density shall be determ ned in accordance with ASTM D 1556.
The field noisture content shall be determ ned in accordance with ASTM D
2216. Determ nation of in-place densities using the nuclear nethod ASTM D
2922 may be used to supplenent the sand cone density tests ASTM D 1556.
When ASTM D 2922 is used, the calibration curves shall be checked and
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adjusted using only the sand cone nethod as described in ASTM D 1556. \When
mat eri al contain considerable anbunt of rock or coarse gravel in-place
density test nethod ASTM D 4914 or ASTM D 5030 shall be used. At |east one
adj acent sand cone test shall be perforned for every five nuclear density
tests performed. |If field density tests determ ned by the nucl ear nethod
vary by nore than 0.1 kil onewtons per cubic nmeter from conparison sand-cone
tests, and are consistently high or low, adjustrment of the calibration
curve i s necessary.

a. In-Place Densities

(1) One test per 750 cubic neters, for the first 7,500 cubic neters of
materi al and one test for each 1,500 cubic neters thereafter, or

fraction thereof, shall be made of each lift of fill or backfill areas
conpacted by other than hand-operated nachines. At |east one test
shall be made in each 600 mm | ayer of conpacted fill or backfil

processed as a unit and not |ess than one test shall be made in each
area. One test per 300 cubic neters, or fraction thereof, shall be
made of each lift of fill or backfill areas conpacted by hand-operated
machi nes. The contractor CQC shall maintain a log of all tests, which
will, updated and subnitted to the contracting officer on a weekly
basis. The test log shall include: Test nunber (if retest shal

i nclude retest nunber), date, feature of work, station and offset,

el evation, weight of wet soil, weight of dry soil, percent of
conpaction, optimum noisture content, naxi mumdry unit wei ght, soi
classification, in-place density test nethods either sand-cone or

nucl ear densi neter.

(2) One test per 400 cubic neters, or fraction thereof, shall be nade
of each lift of fill or backfill areas conpacted by hand-operated
machi nes. The Contractor CQC shall nmaintain a log of all tests which
wi || updated and submitted to the Contracting Officer on a weekly

basis. The test | og shall include: Test nunber (if retest shall include
retest number), date, feature of work, station and offset, weight of
wet soil, weight of dry soil, percent of conpaction, optinmm noisture

content, maxi numdry unit weight, soil classification, in-place density
test methods either sand-cone or nucl ear densineter.

3.13.2 Settling of Fills or Backfills with Water
Settling of fills or backfills with water will not be permtted.
3.13.3 FI LL MATERI AL

Fill naterial shall be obtained fromthe required excavation. Materials
consi dered unsatisfactory for use as conpacted fill include but are not
limted to those materials containing roots and other organic matter,

trash, debris, chunks or clunps of cenented material. WMaterials classified
in ASTM D 2487 as WH, CH, Pt, OH, and OL are al so consi dered unsatisfactory
for use as conmpacted fill. Satisfactory fill material shall contain no

st one whose greatest dinension is nmore than 3/4 the lift thickness. The
Contractor shall expect to break-down, crush or otherw se process required
excavation nmaterial for use as fill material due to the cenentation of
in-situ soils.

SECTI ON 02300 Page 18
FI NAL AMENDMENT NUMBER 6



UPPER BLUE DI AMOND DI VERSI ON CHANNEL DACW9- 03- B- 0005

Material for conpacted fill behind concrete structures, channel walls, and
around box culverts shall contain |ess than 30 percent by wei ght passing
the .075 nm sieve and shall contain no particle larger than 76 mm

3.13.3.1 Fill Material for Reconstruction of Frontage Road

Satisfactory nmaterials obtained fromrequired channel excavation and
mat eri al obtained fromexisting Frontage road renoval shall be used for
reconstruction of the Frontage road. WMaterial shall be well graded and
free fromorganic matter, trash, debris, chunks or clunps of cenented
material and shall not contain any stones |arger than 75 nm

3.13.3.2 Fill Material for Frontage Road Detour

Satisfactory nmaterial obtained fromthe required excavation shall be used
in Frontage Road Detour. Mat eri al s consi dered unsatisfactory for use as
conpacted fill include but are not limted to those materials containing
roots and other organic matter, trash, debris, chunks or clunps of cenented
material. Satisfactory fill material shall contain no stone whose greatest
dinmension is nore than 3/4 the lift thickness.

3.13.4 Pl acenent

Fill nmaterial shall not be placed agai nst concrete which has not been in
pl ace at least 14 days or until the concrete has attained a strength of
17. 2 negapascal s when tested in accordance with the Section 03301
CAST- | N- PLACE STRUCTURAL CONCRETE. Fill shall not be placed over covered
channel s (roof decks) until the concrete has obtained 70% of the contract
requi red design strength. Heavy equi prent shall not be operated over pipes
and buried structures until at least 600 mmof fill material have been

pl aced and conpacted over them |Material fromthe top of the pipe or
buried structure to 600 nm above pipe or buried structure shall be
conpact ed by nmechani cal tanpers or other equi pnent approved by the
Contracting Oficer. Conpacted fill shall be placed with suitable

equi pnment in horizontal |ayers which before conpaction, shall not exceed
300 mMmin depth for rubber-tired or vibratory rollers, 200 nmin depth for
tanmping rollers, 100 mmin depth when nmechanical tanpers are used. The
Contractor may vary the layer thickness within these linmts for nost
efficient operations. Material containing stones shall be placed in a
manner to prevent the stones fromstriking the concrete structures and to
prevent the formation of voids.

3.13.4.1 Ground Vibration
Contractor is responsible for any damages to the nearby housi ng and
structures due to the ground vibration caused by novenent of heavy
conventional equipnments or vibratory rollers. The contractor shall depl oy

all neans necessary to mtigate or preclude ground vibration when
conpaction equi pnents are operating close by the residential areas.

3.13.5 Moi st ur e Cont ent

Mat erial shall have a uniform noi sture content while being placed and
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conpacted. Water shall be added at the source, if required, or by
sprinkling each |ayer of material during placement. Uniformdistribution
of noisture shall be obtained by disking, harrow ng, or otherw se
mani pul ating the soil during and after tinme water is added. Material
contai ni ng an excess of moisture shall be manipulated with suitable

i npl enents to facilitate maxi mum aeration and shall be pernmitted to dry to
t he proper consistency before being conpacted. Fill shall have a maxi num
noi sture content of not nore than 2 percent above optimumand a mni num
noi sture content of not |ess than 2 percent bel ow optinmum

3.13.6 Conpaction

No | ayer of fill shall be conpacted before the practicable uniformnoisture
content has been obtained. Scarified areas shall be conpacted as specified
for the fill placed thereon. Rollers will not be pernitted to operate

wi thin 300 mm of channel or structure walls or over buried structures unti
the conpacted fill over the top of the structures has reached a depth of
600 nm Compaction equi pnent shall be so operated that structures are not
damaged nor overstressed during conpacti on operations. Mechanical tanpers
shal |l be used for conmpaction of fill material adjacent to structures where
rolling equi pnent is inpracticable for use in conpaction

3.14  COWPACTED FI LL, CHANNEL
3.14.1 I nvert
3.14. 1.1 Preparation for Placing

The foundation for the conpacted fill to be placed shall be cleared of al
exi sting obstructions, vegetation and debris. Any trash or debris shall be
renmoved in accordance with Section 02230 CLEAR SI TE AND REMOVE
OBSTRUCTI ONS.  Unsatisfactory or unstable (too wet) material and soils not
neeting the requirenents for fill material shall be renpved where directed.
The existing surfaces for the conpacted fill at the channel site shall be
scarified to a depth of 150 mm and proofrolled by four passes of the
conpaction equi pnent. The subgrade for the channel shall be prepared in
accordance with paragraph SUBGRADE PREPARATI ON

3.14.1.2 Conpacti on

Each | ayer of the naterial shall be conpacted to not |ess than 95 percent
of maxi num density, per ASTM D 1557.

3.14.2 Behi nd Channel Walls
3.14. 2.1 Limtations on Equi prment

The gross wei ght of any piece of equi pnent, or the conbi ned wei ght of any
conbi nati ons of equi pnment coupl ed together, used to place, noisten and/or
conpact fill behind channel walls and up to 600 nm above the top of covered
sections shall not exceed 16,000 kil ograns, including dynam c forces
produced by vibratory equi pnment. Equi prent used to conpact the fill behind
t he channel walls shall be of such size as to be capable of operating in
the area between the cut slope and the channel wall. Conpaction equi prent
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will not be required to operate at elevations |ower than 600 nmm above the
top of wall footings. This equipnment shall be of such size as to be
capabl e of operating in the area between the cut slope and the channel wal
at any point 600 nm above the top of the heel of wall footings.

3.14.2. 2 Constructi on Bal ance

Fills behind wall on one side of the channel shall not exceed by nore than
1.5 nmeters the height of the fill behind the opposite channel wall at any
time during construction (except restricted by design).

3.14.2.3 Conpaction

Each [ ayer of fill behind channel walls, shall be conpacted to not |ess
than 90 percent of naxi num density, per ASTM D 1557. The top 300 nm of the
mai nt enance road adj acent to the channel wall shall be conpacted to not

| ess than 95 percent of maxi num density per ASTM D 1557.

3.14.2. 4 Trimm ng

The top of fill adjacent to channel walls shall be trimred to the |ines

i ndicated on the drawings with a tolerance of plus or mnus 25 mm Any
materi al | oosened by trinm ng shall be reconpacted and the area noi st ened
and conpacted with one pass of a snooth-wheeled roller. Tolerances shal
apply after rolling. Fill slopes shall be trinmed to a uni form alignnent
at the top of the bermand reasonably uniform sl ope at or outside the |ines
shown on the draw ngs.

3.14.2.5 Backfill Against Pl ywood at Ends of Pipe and Sewer Stubs

Pl ywood shall be braced or otherw se held flush against the end of the pipe
during backfilling. The Contractor shall make sure the plywood is of
sufficient size to adequately cover the pipe or sewer stub opening. The
Contractor shall attach blocks or shins to roughly fit the inside dianeter
of the pipe to assure that the plywood is not displaced during backfilling.

3.14.3 Conpacted Fill Over Covered Channe
3.14. 3.1 Gener a

No fill material shall be placed over the top of the covered channel until
all voids at the sides of the covered channel have been filled as descri bed
bel ow, and until all caved material has been conpacted to the specified
density to the top of the roof slab

3.14.3. 2 Mat eri al

Materials for filling voids shall be clean sand, free of trash, organic
materials, debris, and with 100 percent passing the 4.75 nm si eve and not
nore than 10 percent passing the 150 microneter sieve. Voids are any caved
material at the sides of the covered channel that shall be filled with and
conpacted prior to placenment of the conpacted fill over the top of the
covered channel (see paragraph 3.14.3.1).
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3.14.3. 3 Pl acenent

3.

3.

The first layer of fill over the concrete box section shall be 300 mMmin
t hi ckness and shall be conpacted with a rubber-tired or vibratory roller
havi ng a maxi num wei ght if 9,000 kil ograns. The remmi nder of the fill
shal | be deposited in 150 mmlayers and conpacted with rubber-tired or
vibratory rollers, or other approved equi pnent with a maxi nrum wei ght of
9,000 kil ogranms until the structure has a cover of at |east 600 nm The
remai nder of the conpacted fill shall be placed as specified in paragraph
COWPACTED FI LL, CHANNEL of this section

.14.3. 4 Contractors Option

If the Contractor elects to leave the inside forns and shoring in place,
perm ssion will be granted to place fill material 48 hours after concrete
has been pl aced.

.14.3.5 Conpaction

Each layer of fill on top of the covered channel shall be conpacted to not
| ess than 95 percent of maxi num density, per ASTM D 1557. Conpacted Fill
under streets and nai ntenance roads shall be conpacted per paragraph
COVWPACTED FI LL, ROADWAY.

.14.4 Conpacted Fill, Roadway

.14.4.1 Conpaction

Fill shall be conpacted to not |ess than 95 percent of nmaxi num density per
ASTM D 1557 for the width of all traveled ways plus 1 nmeter on each side
t her eof .

A. Conpacted Fill, Frontage Road - Fill shall be conpacted to not |ess
than 95 percent of naxi num density per ASTM D 1557 for the wi dth of
travel ed ways includi ng road shoul ders.

B. Conpacted Fill, Frontage Road Detour - Fill shall be conpacted to not
| ess than 90 percent of naxi num density per ASTM D 1557 except top 1
nmeter that shall be conpacted for the width of travel ed ways i ncl udi ng
road shoul ders.

.14.4.2 Trimm ng

Al'l street and mai ntenance road shoul ders and si de slopes shall be tri med
to the lines indicated on the drawings with a tol erance of plus or mnus 25
mllineters. Any material |oosened by trimmng shall be reconpacted and the
area noi stened and conpacted with one pass of a snpoth-wheeled roller

Tol erances shall apply after rolling. Fill slopes shall be trimmed to a
reasonably uniform slope at or outside the lines shown on the draw ngs.

15 COVPACTED FI LL, I NLET STRUCTURE EMBANKMENT

15.1 Foundati on Preparation

SECTI ON 02300 Page 22
FI NAL AMENDMENT NUMBER 6



UPPER BLUE DI AMOND DI VERSI ON CHANNEL DACW9- 03- B- 0005

Before placing material for conmpacted fill, the foundation surface shall be
cleared of all existing obstructions, vegetation, and debris in accordance
with Section 02230 CLEAR SI TE AND REMOVE OBSTRUCTIONS. W thin the inlet
structure enbanknent footprint, excluding mscellaneous fill zone, the
followi ng shall be removed: (1) the upper 1.5 nmeters of foundation soi
within an inspection trench, 4 neters wide, along the centerline of the
enmbankment, (2) the upper 1.5 neters of foundation soil in designated wash
areas, (3) the upper 0.610 neters of foundation soil within the footprint
of the inlet structure enmbanknent outside of the inspection trench and

desi gnat ed wash areas, and (4) the material shall be renoved in accordance
wi th SECTI ON 02230 CLEAR SI TE AND REMOVE OBSTRUCTI ONS and this SECTI ON 02300
EARTHWORK. The inspection trench and the banks of the existing washes
shal | be excavated as shown on the plans and in accordance with this
SECTI ON 02300 EARTHWORK. Depths nay be reduced where hard cenented
materials or bedrock is encountered subject to the approval of the
Contracting O ficer. Unsatisfactory materials not neeting the requirenents

for fill material shall be renoved where directed, and if free of trash,
debris, construction materials and/or contam nation nmay be used as
m scel l aneous fill on BLM Lands of this project. The existing surfaces,

i ncludi ng the excavated i nspection trench and banks and the areas beneath
the outlet structure and conduit within the footprint of the Inlet
Structure embanknment, shall be scarified to a depth of 150 nillineters and
proofroll ed by four passes of the conpaction equi pnent before placing the
fill. Sloped ground surfaces steeper than one vertical to four horizontal
on which fill or conmpacted backfill is to be placed, shall be stepped in
such a manner that the conpaction equipnent will bear on the full depth of
the | ayer.

3.15.1.1 Foundati on Preparation, Rock Abutnents

In the case of exposed rock surfaces at an abutnent, detached rock bl ocks
and | oose surface material shall be renpbved. The use of heavy, tracked
equi pnment shall be minimzed to protect the in situ rock surfaces.
Excavation and cl eaning of the abutnment may result in exposure of natura
beddi ng pl anes and joints thereby creating "steps" on the abutnent. Large
rock overhangs and protrusions shall be renoved by the use of pre-splitting
or line drilling techniques in such a manner as to mninize danage to the
underlying rock, or the spaces beneath overhangs and around protrusions
shall be filled with tanped concrete so that satisfactory compaction of
enbankment materials can be acconplished. Surfaces steeper than 4V:1H
shall not be nmore than 1.0 neter in height, and benches of sufficient width
shal | be provided as necessary so that the average slope of any rock face
is not steeper than 2V:1H. Rough areas that, in the opinion of the
Contracting O ficer, the conpaction of the enbanknent naterials cannot be
acconpl i shed satisfactorily with power tanpers or other specified
conpaction equi prrent shall be filled with nortar or concrete, as directed
to the extent necessary, to nerit satisfactory use of the conpaction

equi pnment. All rock surfaces upon which or agai nst which enbanknent
materials are to be placed shall be broomcleaned. Al open joints and
cracks greater than 13 mmin width shall be filled with nortar to the
dept hs cl eaned. Those portions of such rock surfaces where there are hol es
greater than 100 nm deep and snaller than 610 nm across shall be filled
with nortar or concrete. Mrtar and concrete, including fornm ng as
necessary, shall conformwi th the applicable provisions of Section 03301
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CAST- | N PLACE STRUCTURAL CONCRETE FOR CIVIL WORKS. In no case shall a thin
coat of nortar be left on snooth, intact rock surfaces. Final cleaning of
the residual rock surfaces shall take place as the embanknent is being
raised. Fill materials shall not be placed agai nst enbanknent abutnents
until approved by the Contracting Oficer

3.15.2 PLACEVENT AND COMPACTI ON, | NLET STRUCTURE EMBANKMENT

Each | ayer of the naterial shall be conpacted to not |ess than 95 percent
of maxi num density, per ASTM D 1557. The Contractor shall construct Inlet

Structure enmbanknment by placing successive horizontal lifts over the entire
pl ane of the work surface. Al fill materials shall be placed parallel to
axis of Inlet Structure in conpacted horizontal lifts |ess than 300 mm

thi ckness. Placenent of adjacent fills at different heights is prohibited.
Where interimslopes are allowed by the Contracting O ficer, the
Contractor shall grade slopes flatter than 3H 1V. The Contractor nust
bench and noi sture condition interimslopes inmediately prior to placenent
of each lift of new fill against interimslopes. Wenever a conpacted
surface of any lift has been nmade too smpoth to bond to successive | ayer by
concentration of hauling equi pnent or other reasons, the Contractor shal

| oosen by scarifying or other equival ent nethods and noi sture condition
surface prior to placenent of the succeeding lift. The enbanknment |ift
surfaces shall be kept nmoist. |If a lift surface dries out and cracks, the
Contractor shall noisture condition to specified range and rework the lift
prior to placenent of the subsequent |ift. Finished surfaces shall be
overbuilt and cut to final grade.

3.15.3 Conpacted Fill For RCB Qutlet Conduit
3.15.3.1 Conpaction

Each | ayer of the naterial shall be conpacted to not |ess than 95 percent
of maxi num density, per ASTM D 1557, and shall be in accordance with

par agr aph PLACEMENT AND COWVPACTI ON, | NLET STRUCTURE EMBANKMENT and in
accordance with paragraph LI M TATI ONS ON EQUI PMENT, RCB OUTLET CONDUI T.
Contractor shall utilize paragraph SUBGRADE FOR RCB OUTLET CONDUI T prior to
installation of the RCB outlet conduit.

3.15.3.2 SUBGRADE FOR RCB QUTLET CONDUI T

Subgrade preparation for RCB outlet conduit shall include subgrade
preparation for areas to receive concrete for RCB outlet conduit. All
trash and debris shall be renmoved in accordance with Section 02230 CLEAR
SI TE AND REMOVE OBSTRUCTI ONS. After the RCB outlet conduit alignnment has
been excavated to rough grade, the entire RCB outlet conduit invert shal
be scarified to a depth of 0.15 neters, noisture conditioned and
proofrolled by 4 passes of the conpaction equipnent and trimed to a

uni form grade and snoothed with a steel-wheeled roller to nake the subgrade
ready to receive concrete. |If the subgrade is disturbed by the
Contractor's operations or is overexcavated, or is soft or yielding, the
subgrade shall be restored to grade and conpacted to a density of 95
percent of nmaxi mum density, per ASTM D 1557. The finished surface of the
subgrade shall not be nore than 13 nm above the indicated grade at any
poi nt when tested with a 3 neters strai ghtedge.
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3.15.3.3 LI M TATI ONS ON EQUI PMENT, RCB OUTLET CONDUI T

The gross wei ght of any piece of equi pnent, or the conbi ned wei ght of any
conbi nati ons of equi pnent coupl ed together, used to place, noisten and/or
conpact fill along the sides of the RCB outlet conduit and up to 600 nm
above the top of the RCB outlet conduit shall not exceed 16,000 kil ograns,
i ncludi ng dynam c forces produced by vibratory equi pnent. Equi prent used
to conmpact the fill along the sides and above the top of the RCB outl et
conduit shall be of such size as to be capable of operating in the area
bet ween the cut slope and the RCB outlet conduit. Conpaction equi pnent
will be required to operate at el evations equivalent to the el evation of
the bottomof the invert of the RCB outlet conduit. This equipnment shal
be of such size as to be capable of operating in the area between the cut
sl ope and the RCB outlet conduit.

3.15.4 Settl| enent

The Contractor shall delay RCC placenent for a maxi num settl enent period of
60 days after enbanknent in that area reaches full height in order to

noni tor anticipated settl enent of the enbanknent. The Contractor shal
install two surface settlenment nonunents, one each at STA 00+60. 000, and
STA 1+20.000 for the Inlet Structure Enbanknent; the locations with respect
to the Inlet Structure centerline will be determ ned by the Contracting
Oficer.

3.15.5 Settlenent Monitoring

The nmonunents shall be surveyed by the Contractor within 24 hours of
installation and the elevation surveyed on a weekly basis. The survey data
shal |l be provided to the Contracting Officer for reviewto deternine the
need for further monitoring. |f the survey data indicates there is

i nconsequential settlenment, the Contracting Oficer nay approve RCC

pl acenent before the 60 day settlenent period expires. A settlenent
nonurrent plan including typical details of the surface settlenent nonunents
along with the plan to protect the nonunment during construction shall be
provi ded by the Contractor for review not |ess than 14 cal endar days prior
to installation of the nmonument.

3.15.6 Settl ement Monunent Protection Plan

The |l ocation of the settlement nmonunent shall be clearly marked and readily
visible (red flagged) to equi pnent operators. In the event of damage to
settl enent nonunent or extension resulting from equi pnent operating within
the specified area, the Contractor shall immediately notify the Contracting
O ficer and shall be responsible for restoring the settlenent nonunment to
wor ki ng order.

3.15. 7 Regr adi ng of Enbankment Crest
If the Inlet Structure enbanknment crest settles, the enbanknment shall be

regraded to the lines and grades indicated after the settlenment period is
conpl et ed.
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3.15.8 Basi n
3.15.8.1 Locati on

Conpacted fill for the basin shall consist of small anpunt of fill
associated with the detention basin grading and access roads to be placed
outside of the Inlet Structure enmbankment footprint. This quantity shal
not be neasured for paynent but shall be considered incidental to basin
excavati on.

3.15.8.2 Preparation for Placing
The foundation for the conpacted fill to be placed in the basin shall be
cleared of all existing obstructions, vegetation and debris. Any trash or
debris shall be renpved in accordance with SECTI ON 02230 CLEAR SI TE AND
REMOVE OBSTRUCTIONS and with this section. Unsuitable materials or
unstable (too wet) not neeting the requirements for fill naterial shall be
renoved where directed. The existing surfaces for conpacted fill in the

basin shall be scarified to a depth of 0.15 neters and proofrolled by four
passes of the conpaction equi prent.

3.15.8.3 Conpaction

Each | ayer of the naterial shall be conpacted to not |ess than 90 percent
of maxi num density, per ASTM D 1557.

3.16 BACKFI LL
3.16.1 Structural Backfil
3.16.1. 1 Locati on

Backfill shall consist of all fill against and/or around structures, except
conpacted fill, channel

3.16.1. 2 Mat eri al

Backfill material shall be obtained fromthe required excavation as
approved by the Contracting O ficer. In general, the best nateria
avai l able will be designated as backfill and fill about structures.
Backfill may consist of sand, gravelly sand, and silty sands. O ganic
material, silt, clay, broken concrete or pavenent, boul ders and ot her
unsatisfactory material shall not be used. Backfill for structures shal

not contain any stones larger than 75 mm

3.16.1.3 Pl aci ng
Backfill material shall not be placed against concrete which has not been
in place at |east 14 days or until the concrete has attained a strength of
17. 2 negapascal s when tested in accordance with Section 03301 CAST-I| N PLACE
STRUCTURAL CONCRETE

3.16.1. 4 Conpaction
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Conpaction shall be not |ess than 95 percent of maxi mum density, per ASTM D
1557 unl ess noted or shown ot herw se.

3.17  SUBGRADE PREPARATI ON
3.17. 1 Subgrade for Channe

Subgrade preparation for channel shall include subgrade preparation for
areas to receive concrete, aggregate base course and/or bitum nous paving
for streets, access roads, maintenance roads, turnarounds, and invert
access ranps. All trash and debris shall be renpved in accordance with
Section 02230 CLEAR SI TE AND REMOVE OBSTRUCTI ONS. After the channel has
been excavated to rough grade, the entire channel invert, invert access
ranp, and other area indicated above shall be scarified to a depth of 0.15
neters, noisture conditioned and proofrolled by 4 passes of the conpaction
equi pnment and trimred to a uniform grade and snpbothed with a steel -wheel ed
roller to nake the subgrade ready to receive concrete. |f the subgrade is
di sturbed by the Contractor's operations or is overexcavated, or is soft or
yi el di ng, the subgrade shall be restored to grade and conpacted to a
density of 95 percent of nmaxi num density, per ASTM D 1557. The fi ni shed
surface of the subgrade shall not be nore than 13 mm above the indicated
grade at any point when tested with a 3 neters straightedge.

3.18 SO L STABI LI ZER

Al'l exposed excavation and fill surfaces and di sturbed surface areas in the
proj ect area not covered by concrete or asphalt or |andscapi ng work

i ncludi ng revegetation shall be treated with a soil stabilizer for soi
stabilization and dust control with the concentrations stated in paragraph
SO L STABI LI ZER PRODUCT after construction is conpleted. The soi

stabilizer shall be watered in per the manufacturer's recommendati ons.

Processed gypsumthat has becone partially air set, lunpy, or caked shal
not be used. The plaster/cellulose fiber mulch shall be applied at a rate
of 6.75 tonnes of plaster mxed with 2.242 tonnes of fiber per hectare.

The plaster/cellulose fiber nmulch stabilizer shall fornmulate a protective
crust-like barrier within 4 to 8 hours after application. Application of
the plaster/cellulose fiber nmulch stabilizer shall not be pernmtted when
weat her conditions are unsuitable for concrete placenent in accordance with
Section 03301 CAST-1 N PLACE STRUCTURAL CONCRETE

-- End of Section --
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